Purification and characterization of mouse protamines P1 and P2. Amino acid sequence of P2.
Two mouse protamines, denoted as P1 and P2, have been purified directly from mature sperm nuclei and characterized as distinct polypeptide species. The complete primary structure of P2 was determined by peptide sequencing analyses. P1 and P2 were purified by a sequence of cation-exchange chromatography on Bio-Rex 70 and permeation chromatography on Bio-Gel P10, both in the presence of guanidine hydrochloride. Biochemical analyses demonstrate P1 has a molecular weight of 7400 and is characterized by the presence of arginine, cysteine, lysine, and tyrosine. By contrast, P2 is unusual in containing an abundance of arginine, histidine, lysine, and cysteine, but no tyrosine. The primary structure of P2 was determined from the sequencing of overlapping, high-pressure liquid chromatography purified peptides generated by thermolysin and endoproteinase Lys-C digestions and by chemical cleavage at each of four serine residues. Sequence analyses have demonstrated that P2, with a molecular weight of 8841, contains 62 amino acids, in the sequence NH2-Arg-Gly-His-His-His-His-Arg-His-Arg-Arg-Cys- Ser-Arg-Lys-Arg- Leu-His-Arg-Ile-His-Lys-Arg-Arg-Arg-Ser-Cys-Arg-Arg-Arg-Arg-Arg-His-Ser- Cys-Arg - His-Arg-Arg- Arg-His-Arg-Arg-Gly-Cys-Arg-Arg-Ser-Arg-Arg-Arg-Arg-Arg-Cys-Arg-Cys-Arg- Lys-Cys - Arg-Arg- His-His-COOH. Thus, the primary structure includes six clusters of arginine and histidine, distributed throughout the polypeptide, each ranging from five to eight amino acids in length. Sequence comparisons of mouse and human protamines by the Dayhoff program have revealed greater homology exists between human P2 and mouse P2 than within the P1 family from the two mammalian species.